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} {ƛƎƴŀƭ Řŀǘŀ ǊŀǘŜ ƛǎ ƳƻŘŜǊŀǘŜ Ҧ  possible to streaming recording all collision signal

} .ǳǘ ŜǾŜƴǘǎ ŀǊŜ ǇǊŜŎƛƻǳǎ ŀƴŘ ƘŀǾŜ ŘƛǾŜǊǎŜ ǘƻǇƻƭƻƎȅ Ҧ hard to trigger on all process

} .ŀŎƪƎǊƻǳƴŘ ŀƴŘ ǎȅǎǘŜƳŀǘƛŎ ŎƻƴǘǊƻƭ ƛǎ ŎǊǳŎƛŀƭ Ҧ avoiding a trigger bias; reliable data reduction

EIC RHIC [I/ Ҧ I[-LHC

Collision species Ὡ ὴ, Ὡ ὃ ὴ ὴȾὃ, ὃ ὃ ὴ ὴȾὃ, ὃ ὃ

Top x-N C.M. energy 140 GeV 510 GeV 13 TeV

Bunch spacing 10 ns 100 ns 25 ns

Peak x-N luminosity 1034 cm-2 s-1 1032 cm-2 s-1 1034Ҧ мл35 cm-2 s-1

x-N cross section 50 ˃ ō 40 mb 80 mb

Top collision rate 500 kHz 10 MHz 1-6 GHz

dNch/d ín p+p/e+p 0.1-Few ~3 ~6

Charged particle rate 4M Nch/s 60M Nch/s 30G+ Nch/s 



} EIC streaming DAQ
ҦTriggerless readout front-end 

(buffer length : ˃ s) 
ҦDAQ interface to commodity 

computing 
(FELIX-type interface as the example)
Background filterif excessive background 
rate (buffer length : sec - min) 
Ҧ5ƛǎƪ όҦ ǘŀǇŜύ storage of streaming 

time-framed zero-suppressed raw data 
(buffer length : days)
ҦOnline monitoring and calibration 

(latency : minutes - days)
ҦFinal Collision event tagging in offline 

production 
(latency : days+)

} Large scale prototyping with sPHENIX
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[EIC-CDR]

Digitizer BW: 102¢ōǇǎ  Ҧ  wŜŀŘƻǳǘ .²Υ мл2¢ōǇǎ Ҧ  {ǘƻǊŀƎŜΥ мл-1 Tbps  

ASIC, FPGA                   FPGA, xPU

Opportunities for AI data reduction


